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Summary: A cytological study of two narrow 
endemic Carex ( Cyperaceae ), C. omurae T. Koyama 
and C. phaeodon T. Koyama, was performed. 
Chromosome numbers of C. omurae (2n = 32) and 
C. phaeodon (2n = 30) were determined in this study 
for the first time. Phylogenetic relationships of C. 
omurae and C. phaeodon , with their allied species, 
are discussed. 

The genus Carex (Cyperaceae ) is one of the 
most species-rich genera of flowering plants in 
Japan, with over 200 species reported (Akiyama 
1955, Katsuyama 2005). Koyama (1955) 
described two new species, C. omurae and C. 
phaeodon, from the Chubu District, central 
Japan: C. omurae from Shizuoka and Aichi 
Prefectures, and C. phaeodon from Yamanashi 
and Shizuoka Prefectures. These two species 
are designated as endangered species in Japan 
on account of their narrow range of distribution 
(Environmental Agency of Japan 2000). 

Koyama (1955) considered C. omurae to 
be closely related to C. conica Boott (sect. 
Mitratae), and he assigned C. phaeodon to sect. 
Frigidae. Katsuyama (2005) checked the type 
specimens of C. omurae, and he determined that 
the paratype collected from Aichi Prefecture was 


not C. omurae, but C. conica itself. Moreover, 
Katsuyama (2005) moved C. phaeodon from 
sect. Frigidae to sect. Mitratae, due the similarity 
between C. phaeodon and C. foliosissima F. 
Schmidt. 

Cytological studies have proven useful for 
understanding the close relationships between 
the narrow endemic Japanese Carex species and 
their allied widely distributed species (Yano et 
al. 2006,2007a, 2007b). 

Chromosome numbers of C. omurae and 
C. phaeodon have not been reported, and there 
is no discussion on the phylogeny of the two 
species from their cytological features. This 
paper reports the chromosome numbers of C. 
omurae and C. phaeodon, and discusses their 
relationships with their allied species. 

Karyomorphological observations were 
undertaken on the somatic chromosomes 
of C. omurae and C. phaeodon using the 
meristematic cells of root tips. The methods used 
for chromosome observation followed Yano et 
al. (2006). Details for the voucher specimens, 
deposited in the Herbarium of Okayama 
University of Science (OKAY), and localities of 


Table 1. Species, localities, voucher specimens, and chromosome numbers of two Japanese Carex 


Species, locality, and voucher specimen 


Chromosome 
number (2n) 


C. omurae T. Koyama 

Shizuoka Pref., Shizuoka-shi, Aoi-ku; T. Hoshino & al. 17871 (OKAY), O. Yano & al. 21476-4 32 

(OKAY) 

C. phaeodon T. Koyama 

Yamanashi Pref., Minami-Koma-gun, Nanbu-cho; T. Hoshino & al. 17890 (OKAY) 30 

Shizuoka Pref, Numazu-shi, Takazawa; T. Hoshino & al. 17907 (OKAY) 30 
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Fig. 1. Photomicrographs of somatic metaphase chromosomes of two Japanese Carex. A. Carex omurae (2n = 32). 
B. C. phaeodon (2n = 30). 


the materials are listed in Table 1. 

The chromosome numbers determined in 
this study are shown in Table 1. Carex omurae 
had the chromosome number of 2n = 32, the 
first report for this species. Somatic metaphase 
chromosomes ranged from 1.0 to 1.6 pm in 
length (Fig. 1A). Koyama (1955) considered 
that C. omurae was closely related to C. conica, 
widely distributed from Flokkaido to Kyushu in 
Japan, and also in southern Korea (Katsuyama 
2005). The chromosome number of C. conica 
was reported as 2n = 32-38 by Tanaka (1948), 
Floshino (1981), and Floshino and Waterway 
(1994). Floshino and Waterway (1994) reported 
the apparent correlation between geography and 
infraspecific aneuploidy in C. conica : among the 
aneuploids, the 2n = 32 cytotype was found on 
the Seto Inland Sea region and nearby coastal 
areas of the Chugoku and the Shikoku Districts, 
western Japan. Carex omurae is distributed at 
Abe-toge Pass, Shizuoka Prefecture, central 
Japan (Katsuyama 2005), and C. conica in this 
area showed the 2n = 34 chromosome number 
(Hoshino and Waterway 1994). Chromosome 
number of C. omurae differs from that of C. 
conica in this area. 

Morphologically, C. omurae is similar 
not only to C. conica , but also to C. morrowii 
Boott, C. temnolepis Franch., or C. foliosissima. 


sharing cylindrical pistillate spikes with densely 
aggregated perigynia (Katsuyama 2005). Carex 
conica differs from the allied species by having 
hairy perigynia while others have glabrous 
ones. Cytologically, chromosome number of C. 
morrowii, C. temnolepis, and C. foliosissima are 
different from that of C. omurae : C. morrowii 
has 2n = 38 (Tanaka 1948, Hoshino 1981, 
Yano et al. 2007a, Oda 2008), C. temnolepis 
has 2n = 36, 38 (Hoshino 1981, Oda 2008, 
Yano et al. 2008), and C. foliosissima has 2n 
= 30 (Tanaka 1948, Hoshino 1981, Yano et al. 
2008). In conclusion our result cannot determine 
the accurate relationship of C. omurae, from 
combined morphological and cytological 
features. 

Carex phaeodon had the chromosome 
number of 2n = 30, the first record for this 
species. Somatic metaphase chromosomes 
ranged from 1.0 to 2.0 pm in length (Fig. 
IB). Koyama (1955) assigned C. phaeodon 
to the section Frigidae, although at the same 
time he noted that C. phaeodon resembled C. 
oshimensis Nakai (sect. Mitratae). Katsuyama 
(2005) treated C. phaeodon as a member of sect. 
Mitratae, by its resemblance to C. foliosissima 
(sect. Mitratae). The chromosome number of C. 
oshimensis has been reported as 2n = 38 (Okuno 
1940), and that of C. foliosissima as 2n = 30 
(Tanaka 1948, Hoshino 1981, Yano et al. 2008). 
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Our cytological result supports that C. phaeodon 
is closely related to C. foliosissima, rather than 
C. oshimensis, judged from the chromosome 
numbers. 

Carex omurae and C. phaeodon are 
distributed in narrow areas in Shizuoka and 
Yamanashi Prefectures, and they are thought 
to be one of the members of the "Fossa Magna 
region" defined by Maekawa (1949,1974). They 
might be derived from ancestral taxa in this 
region. Future studies, including a phylogenetic 
study based on DNA sequences, will reveal the 
phytogeny and speciation of C. omurae and C. 
phaeodon. 
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Takehiro Ohmori: Southernmost Localities of Schoenoplectus orthorhizomatus (Kats. 
Arai & Miyam.) Hayas. & H. Ohashi (Cyperaceae) and Its Habitats 


Summary: Schoenoplectus orthorhizomatus (Kats. 
Arai & Miyam.) Hayas. & H. Ohashi ( Cyperaceae ), 
which has been known in northern Japan, is newly 
recorded from Oze, Mt. Hotaka and the Madarao 
Highland, in central Honshu, Japan. The species is 
distributed in areas covered with heavy-snowfall 
in winter from Hokkaido to central Japan. The 
species mainly grew in disturbed stands of fen, such 
as streamside of peatland, foot of peat plateau and 
trampled ground, while S. hondoensis (Ohwi) Sojak, 
a close relative of S. orthorhizomatus , mainly grew in 
pools (undisturbed stands) of bog. 

5. 77 *7 7 7 JW" Schoenoplectus orthorhizomatus 
(Kats. Arai & Miyam.) Hayas. & H. Ohashi ti, 1997 
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Miyamoto 1997,-WSlifr 2008). 2008 
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Fig. 1. Distribution of Schoenoplectus orthorhizomatus 
in central Japan (• ) and southern Tohoku District 
( ■: after Hayasaka et al. 2008). 







